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'lhe stud) of problem solving and encouragcd us to h()p(' for. poqm\e
; thmxmg has been retarded by thelack' results. =~ . .
~of agreed-upon theoretical concepts
."supported by adequate data from ex-

. penments “As a part 0f larger pro. v.crc cotltgc students from clementary psvchoi-A o
<gram concerned with the"e matters, ogy ciasses. There were 57 Ss, of whom 35 were

e “seme of the more promising h} potheses - men, 22 women. Twcnty-nme Ss were assigned -

-~ - -have been assembled, and preliminary = to the. cxperimental group, 28 to.the control <
3 - experiments undertaken to repeat the @ group.. All §s were of proximate agés ard had | .

“-been éxposed to little experimentation. .
-demonstrations upon which these hy- Prablems —Diricker’s hox ™ Srimlon’ ands

s pOthPSCS rest. i . ‘paperclip” problems were prese nted to each S--
Je One inviting hy pothesns is that in the order named. In the first of these, the

problem solvmg may in some instances = box problem, §’s task-is to mount three candles

5 :be delayed through the “functlona. vertically ona screen, at a height of about 5 ft.,
; - using to accemphsh dm»task anyofa Ia;gc num-

- P RoécDURL

.Subj(cb’ ——\ll bs takmg pan in thns stud)

: ~ _board boxes of. varvmg §is s L ands .
demanded by the present problem S five thumbtacks, the crucial nb;nctf for salution

s -.of the problem -The solution is ‘to mount one.
Is mh blted L dlscoven“g the appro— “candlc on ‘¢ach box by mekmg wax on: the box”

priate new use of the Ob]eCt This ‘and- sucl\mg the candlc 16 it, thcn to tack the..
hypothesis was proposed by Duncker ‘boxes to the screen. - SRR

5 - 73! . ‘vrho demgncd 1ngenlous experl- g The glm]l':t problcm m»olvcs suspcndmg thrcc

‘men%s to support it, but carried the " cords from a board: attached to:.an ovcrhcad
beam. Among the variety of -objects available

- experlments through Wlth but 14 Ss ‘are two ‘screw-hooks and the gimlet itself, Lhe

and under poorly specified. elpc“men' _objects from which the cords may be hung. 2
tal condmons It seemed wise, there- P The paperclip problem consists of first. attach- g

fore, to repeat some of his cxperlments : 1mg four small black cardboard.squares to a large -

white square, then hanging the large square from
'beth to SUbStantlate his resu“s’ if | POS- _an'eyclet screwed into the aforementioned beam.

B slble ‘and to ascertam ‘the. eﬁicacy Ofu‘; Included among:the objécts lying before S on the .
“the problems for use in furtherinvesti- - table are-a number of paperclips. - These' may

s gations. The success. of ‘Birch and be used to attach-the small squares to the Iarg:. 7
=2 _one, and onc of them. whea bent to form a hook,.

Ra,bmow;tz (l) n demonsnatmg func-- - win serve .to- haﬂg Lhc Jargc squarc fmm thc
Y '},tlonal ﬁxedness ina rglatcd expe lent .. eyelet. .
LT TRy e T g Dengn_—-'l‘hmxbcnmcntal and controigroups
' © 1This expcrxmcnt ‘was the ﬁrst in:a series of .. were given the same problems to solve. - For the i
' ,studxes of - probiem “solving- bemg ‘done’ under —expenmental group, however, at least one of the"= -
- Project NR 150-104-and supported by Contract - -salution objects was “burdened”’ with a prier~ * 0
- Nonr-225 (02) between Stanford Umversxty and functnon in eacn robxc'n Thus, the ‘candles; .-
_ . _the Office of Naval Re earch. . The ° . . mat and t: :
; “‘dnne and: the Dresent report prepared under the --placed in‘“thi
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platforms.  Similarly the gimlet initially had to
be used to start holes for the screw-hooks, and in
the paperelip problem, the four black squares had
to be attached to the white one with paperclips.
Duncker referred to the experimental group as
the “after pre-utilization™ group.

The control group was given the problems
without any pre-utilization. In the case of the -
box problem, the empty boxes were placed on the
table at varying distances from the other crucial
solution objects. . Holes into which the screw-
- hooks and the gimlet could be screwed were
already dniled into the beam in the case of the
gimlet problem; the four black squares were
stapled to the white one in the paperclip problem.
Thus, none.of the crucial objects was used with a
function prior to its use as a solution object. -

Sclution scores were taken as one possible
measure of functional fixedness, and time-to-
solution constituted another measure. A maxi-
mum time of 20 min. was allowed for solution of.
cach of the problems. :

REsuLTs

Box problem.—The results of the box
~ problem, presented in Table 1, confirm

Duncker’s finding that functxenal ﬁx-: :

edness results from pre-utilization.”
The performance of the experimental

group was markedly inferior to that of

‘the control with respect both to the

number of solutions obtained and the

txme required to reach. soluuon Prior

usage of the boxes as containers inhib-

ited their being used as platforms.

~ The chi-square value comparing the

~two groups on the time scorc was

obtained by using as a cutting point

the median time-to-solution of the

~ combined groups.  All cases for which
there was no solution were assxgned to

the above-median category. With 1

df, each of the chi squares was highly

5 Jslgmﬁcant Smce the dlrectxon of the
'T;\BLE 1
Box ProBLEM
Group l | Number Solvmg ! 'I‘xme—to-Solutlon*
Exper. |29] 12 (41%) ' 7 (24%)
28| 24 (86%) " 22 (189

1xt = 1209 =.001

<5 *'N'uﬁl’ber below median of combined group. -~

" both

~cance_ was inapproprriate.
The highly . signifi-°

- McNemar.

xz =148 = .00
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TABLE 2

GiMLET Axp Parercrip PROBLEMS

Problon it | ,

Gromp |+ " Solution SN A
Gimlet , s s

Comrol| 28 | 1440 | ‘77| 71 | 001
Paecfclip , .
AR
 Simgle-tail teot
difference was predicted, a one-tail -

test of significance was employed for
this ‘and the following two
problems.- - '
_ Gimlet problc’m —Since only threc
Ss failed to soive this’ problem, all from

the expenmcntal group, the solution
jscore could. not demonstrate a differ- -
euce between the experimental and

\.nntrol groups. \ccorumgl) , only the
resuits  from thf* time -
givenin Table 2 -~ The three Ss failing
toreach solution were not considered in

~ the analysis of the data, thus reducing
- the total n to 54 for this experiment.

Since, as shown in Table 2, the vari- -
ances for the two groups are not homo-

geneous, the use of ¢ as a test of signifi-
Instead, ¢’
was _employed.®
cant difference obtained shows clearly
the presence of functional fixedness.
Paperclip  problem.—The results

from the pdperchp problem are also
Since all Ss were.
able to solve thls problem only time. .

shown in Table 2

scores are given.  As in.the first two

'problems pre-utlhzatlon of ‘the solu-

."-ThlS technique was suggustcd b) Dr. Qumn
Instead of utxhzmg on¢ estimate of -
- .the populatlon variiance; t’ incorporates the esti-_

- mated variances from two populatxons (2). It.
18, i consequence, aiseful in such a situation as < '
the present one, rcphcmg t wh1ch assumes homo-

genmtv of variance.. s kot

measure are’
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tion objects with a function different

from that demanded by the problem
_resulted in significantly poorer per-
‘formance by the experimental group.

Reliability of individual perform-
ance —An analysis was made of the
performance of the experimental group
to determine whether individual
achievement on one of the three prob-
lems was significantly related to
achievement on either of the other
two.
whether individuals scoring below the
“median in time-to-solution for one of
two problems also showed a significant
tendency to score below the median
for the other. (Since only 12 of 29 Ss
solved the box problem, a median
time-to-solutioncould not becbtained;
instead, the distribution was dichot-
omized in terms of solution or no-
solution.) A relation significant at
_the .05 level was found between the

box problem and the paperclip prob-

Neither of the other chi squares
was significant.
on a single problem involving pre-utihi-
zaticn 1s not a reliable measure of
individual susccntlbnht\ to functional
- fixedness.

lem.

Discussiox

Duncker’sstudy (3),involving these

three experiments, used two measures.

-of performance: number of presolu-
- tions, and number of solutions. In the
present study, the -number - of pre-
“solutions was discarded as a measure,
because it was found to be overly
dependent upon the subjective judg-
ment of E. Number of solutions
~proved to be a satisfactory measure
for only the box problem. Since all Ss
solved the paperclip problem, and ali

but three solved the gimlet problem,

no difference between the experi-

‘mental and the controi groups couid
-~ berevealed by this measure. Itwould -

appear that the Ssin the present study

Chi square was used to test

Clearly, achievement .

~in- this study.
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were more able than those employed
by Duncker. :

Although the measures previously
used by Duncker failed to show func-
tional fixedness in two of the three
present experiments, a new measure,
time-to-solution, gave positive resuits
in a!l three experiments. Essentially,
then, the present results confirm those
obtained by Duncker.

The results of Duncker, of Birch
and Rabinowitz, and those obtained
in this study afford convincing proof
of the existence of functional fixed- .
ness. The reality of this phenomenon
having been established, two lines of
investigation are of immediate inter-
est: (a) determination of those condi-
tions which influence the occurrence -
of functional fixedness, and (b) explo-
ration of its relation to other kinds of
set in problem solving. A study now

_nearmg completion involves both of~
tncse lines of exper'menmnon

SuMMARY -

Three of Duncker’s experiments
on functional fixedness were repeated
Fifty-seven Ss were
used, 29 serving as the experimental
and 28 as the control group. Both'
groups were given the “box,” “gim-
let,” and “paperclip” problems in that
order. Experimental Ss were given
each problem after first having used
the solution objects for that problem
in 2 function dissimilar
manded for solution. Control Ss were
given the problem> mthout such pre-
utilization. ,

2. Two measures of performance i
were used: number of solutions, and
time-to-solution. The former meas-
ure discriminated between the experi-
mental and control groups on only the
box probiem; the iatter measure gave

highly ~sxgn.1ﬁcant.aalfferences in theex-

pected direction for d;l hree pmblems

to that de- =~
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3. Functional fixedness was shown
to result from the pre-utilization of

solution objects. Duncker’s results

‘were confirmed in a study using a
larger # and having more carefully
specified experimental conditions.

~ (Received for priority publication
Tune 26, 1952)
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